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(54) METHOD FOR MANUFACTURING OPHTHALMIC LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel method for * 
manufacturing an ophthalmic lens capable of stably and highly 
accurately molding a lens outer peripheral edge becoming a 
mold registering surface at the time of molding of the 
ophthalmic lens from a polymerizable monomer so as to have a 
target shape. 

SOLUTION: An edge part 44 is formed to the outer peripheral 
edge part of the molding surface 32 of either one of female and 
male molds 12 and 14 formed from a thermoplastic synthetic 
resin in a protruded state and, when both of the female and 
male molds 12 and 14 are registered, the temperature of one 
mold 14 to which the edge part 44 is formed is made higher 
than that of the other mold 1 2 and the edge part 44 is pressed 
to the molding surface 20 of the other mold 12 so as to follow 
the molding surface 20 of the other mold 12 to be positively 
pressed and deformed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It faces fabricating the target ophthalmic lens by filling up with and carrying out the 
polymerization of the polymerization nature monomer to the shaping cavity formed between the mold 
mating faces of these sex both molds using the die constituted including a female mold and a male equipped 
with the abbreviation spherical shaping side. While forming said female mold and said male with 
thermoplastic synthetic resin, project in one and the edge section prolonged succeeding a hoop direction at 
the periphery edge of the shaping side in either mold of this female mold and this male is formed. While the 
periphery edge of said shaping cavity is demarcated by pressing this edge section formed in one [ this ] mold 
to the shaping side of the mold of another side on the occasion of mold doubling of these sex both molds 
The manufacture approach of the ophthalmic lens characterized by setting up a temperature gradient among 
both molds as an elevated temperature, and carrying out press deformation of this edge section by mold 
doubling of sex both molds rather than the mold of this another side where this edge section is pressed in 
one [ this ] mold with which this edge section was formed. 

[Claim 2] The manufacture approach of the ophthalmic lens according to claim 1 which carries out mold 
doubling to the mold of this another side in the state of an elevated temperature until it fabricates a mold 
later than the mold of another side and while said edge section was formed among said female mold and 
said male results [ from the completion of shaping ] one [ this ] mold in ordinary temperature. 
[Claim 3] Among said female mold and said male, said edge section precedes while having been formed and 
carrying out mold doubling of the mold to the mold of another side where this edge section is pressed, and 
cools said polymerization nature monomer from ordinary temperature. The manufacture approach of an 
ophthalmic lens according to claim 1 or 2 that while was formed and this edge section makes the mold of 
this another side low temperature rather than a mold by making this polymerization nature monomer supply 
and contact the mold of this another side, and cooling. 

[Claim 4] The manufacture approach of an ophthalmic lens given in claim 1 thru/or any of 3 they are. 
[ which really formed the shoulder which spreads and projects in the direction of a **** right angle in the 
periphery part of the abbreviation spherical shaping side of said male, and formed said edge section by 
making it the periphery edge of this shoulder crooked at an abbreviation right angle ] 
[Claim 5] The manufacture approach of an ophthalmic lens given in claim 1 thru/or any of 4 they are. [ to 
which the quality of the material of said female mold and said male was changed mutually, while was 
formed and said edge section made Young's modulus of a mold smaller than the Young's modulus of the 
mold of another side ] 

[Claim 6] The manufacture approach of an ophthalmic lens given in claim 1 thru/or any of 5 they are. 
[ which does the mold closure load of the direction of mold doubling among these sex both molds on the 
occasion of mold doubling of said male and said female mold ] 

[Claim 7] The manufacture approach of an ophthalmic lens given in claim 1 thru/or any of 6 they are. 
[ which adopts that in which said edge section carried out resin shaping using the shaping metal mold which 
while was formed and was formed in the formation part of this edge section as a mold combining two or 
more assembled dies in which you are made for a parting plane to be located among said female mold and 
said male ] 



CLAIMS 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new manufacture approach of an ophthalmic lens which 
starts the manufacture approach of following the mold method of ophthalmic lenses, such as a contact lens, 
especially is stabilized smoothly and can fabricate the periphery edge of an ophthalmic lens. 
[0002] 

[Background of the Invention] From the former, the mold method is learned as a kind of the manufacture 
approach of ophthalmic lenses, such as a contact lens. The female mold equipped with the concave spherical 
shaping side and the die constituted including the male equipped with the convex type spherical shaping side 
are used for this mold method. It is what manufactures the target ophthalmic lens by filling up with and 
carrying out the polymerization of the polymerization nature monomer which is lens shaping material to the 
shaping cavity formed between the mold mating faces of these sex both molds. For example, from the 
ability to mass-produce at low cost as compared with the ball-race cutting method (the cutting grinding 
method) well-known as the manufacture approaches, such as a contact lens, or the spin cast method 
(centrifugal casting method), it is especially adopted suitably on the occasion of manufacture of a disposable 
contact lens etc. 

[0003] By the way, in an ophthalmic lens, advanced dimensional accuracy and a smooth configuration are 
required not only of the optical part which influences an optical property but of a lens periphery part. For 
example, in a contact lens, since a lens periphery edge becomes level difference-like on a cornea and a 
palpebra is contacted while a lens periphery edge carries out a contiguity location and is generally most 
made into an abbreviation contact condition under a wearing condition at a cornea, the configuration of a 
lens periphery edge will have big effect on the feeling of wearing of a contact lens. 

[0004] However, by the mold method, generally, since the mold mating face of sex both molds was located 
in the lens periphery edge, there was a problem of having been easy to generate the dry area of poor sealing 
of a shaping cavity and a shaping cavity side, and being easy to generate poor shaping, such as a dry area in 
the periphery edge of the ophthalmic lens which is mold goods, and weld flash, a chip. 
[0005] In addition, to JP,59-2941 1,B, project in one, form the flexible rim of a thin cylinder configuration in 
the periphery edge of the shaping side in either mold of a female mold and a male at it, and mold doubling is 
faced. Although the die which sealed the periphery edge of a shaping cavity by making the shaping side of 
the mold of another side carry out press deformation of this flexible rim is indicated Since this flexible rim 
was very thin meat, the deformation condition of a flexible rim with the formation for [ a rim / in addition to 
a difficult thing ] mold doubling could not be easily stabilized by it, and the problem of being easy to 
generate a defect of shape was in the lens periphery edge by crooking a flexible rim and projecting in a 
shaping cavity. 

[0006] Moreover, although the die which established the annular flat superposition side which has 
predetermined width of face in the direction of an axial right angle, and extends succeeding a hoop direction 
in the mold doubling part of sex both the molds located in the periphery side of a shaping cavity is indicated 
by JP,63-36484,B It was difficult to cover the perimeter and to make such a flat superposition side into an 
adhesion condition, and when a clearance occurred, the problem of being easy to generate poor shaping, 
such as weld flash, was in the lens periphery edge. 

[0007] Again furthermore, in JP,6-208090,A or the Patent Publication Heisei No. 510496 [ six to ] official 
report By projecting to a hoop direction in one, forming in it the knife-edge section continued and prolonged 
in a triangle cross section to the periphery edge of the shaping side in either mold of a female mold and a 
male, and carrying out penetrating of this knife edge to the mold of another side on the occasion of mold 
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doubling Although the die which sealed the periphery edge of a shaping cavity is indicated Since the 
penetrating condition to the mold of another side of the knife-edge section might be unable to be stabilized 
easily, there was a possibility that it might stabilize and be difficult to get and poor shaping might generate 
the configuration of the shaping cavity made into the purpose at a lens periphery edge by the irregular 
deformation for a point of knife edge, a chip, a crack, etc. Moreover, the deformation for a point of knife 
edge was stabilized, and when it is stabilized and is going to acquire the configuration of the shaping cavity 
made into the purpose, a limit will be received about the quality of the material, a configuration, etc. of a 
female mold and a male, and there was also a problem that the dimensional accuracy of a die will be 
required of altitude, or the design degree of freedom of a die will be restricted sharply. 
[0008] 

[Problem(s) to be Solved] In here, it succeeds in this invention against the background of the situation like 
****, and the place made into the solution technical problem is to offer the new manufacture approach of an 
ophthalmic lens which is stabilized and can fabricate the periphery edge of ophthalmic lenses, such as a 
contact lens, smoothly, without being accompanied by advanced demand about the dimensional accuracy of 
a die, securing a big design degree of freedom about the quality of the material of a die etc. 
[0009] 

[Means for Solution] The mode of this invention in which it succeeded hereafter in order to solve such a 
technical problem is indicated. In addition, the component adopted as below in each mode of a publication is 
employable in the combination of arbitration as much as possible. Moreover, it should be understood that it 
is what is recognized based on the invention thought which the mode or technical feature of this invention is 
indicated by the whole specification and the drawing, without being limited to a thing given in the 
following, or this contractor can grasp from those publications. 

[0010] Namely, the place by which it is characterized [ of the first mode of this invention ] It faces 
fabricating the target ophthalmic lens by filling up with and carrying out the polymerization of the 
polymerization nature monomer to the shaping cavity formed between the mold mating faces of these sex 
both molds using the die constituted including a female mold and a male equipped with the abbreviation 
spherical shaping side. While forming said female mold and said male with thermoplastic synthetic resin, 
project in one and the edge section prolonged succeeding a hoop direction at the periphery edge of the 
shaping side in either mold of this female mold and this male is formed. While the periphery edge of said 
shaping cavity is demarcated by pressing this edge section formed in one [ this ] mold to the shaping side of 
the mold of another side on the occasion of mold doubling of these sex both molds A temperature gradient is 
set up among both molds as an elevated temperature rather than the mold of this another side where this 
edge section is pressed in one [ this ] mold with which this edge section was formed, and it is in the 
manufacture approach of an ophthalmic lens of having been made to carry out press deformation of this 
edge section by mold doubling of sex both molds. 

[001 1] the first voice of such this invention ~ if the manufacture approach which starts like is followed, the 
Young's modulus of this edge section will make it fall by having equipped while with the edge section and 
making a mold into an elevated temperature rather than the mold of another side on the occasion of mold 
doubling of sex both molds, — having - deformation - it is supposed that it is easy and the edge section is 
made to deform positively, when pressed by the mold of another side So, it may realize by discovering the 
adhesion condition of sex both molds advantageously, and stabilizing the sealing nature of a shaping cavity 
on the occasion of mold doubling, in the press part to the shaping side of the mold of another side of the 
edge section, with it becomes possible to be stabilized and to manufacture the target ophthalmic lens in an 
outstanding shaping precision. 

[0012] And if this manufacture approach is followed, when a part for the protrusion point of the edge 
section is made to deform positively by the press to the mold of another side It compares with the cavity 
forming face of the mold of another side generally made into a gently-sloping field configuration from the 
configuration of this edge section being compulsorily leveled along the shaping side of the mold of another 
side. The edge section which cannot take out dimensional accuracy easily due to the reasons of shaping 
metal mold structure etc. can be made to be able to transform positively on the occasion of mold doubling, 
and can be remolded by the front face of the mold of another side. So, shaping of an ophthalmic lens will be 
faced, and it may be mitigated or canceled advantageously, with problems in this edge section, such as 
dimensional accuracy and a blemish, become possible [ it being stabilized easily and further and 
manufacturing the target ophthalmic lens ]. 

[0013] Moreover, in this manufacture approach, thermoplastic synthetic -resin material is adopted as a 
female mold and a male. In case mold doubling of sex both the molds is carried out, while was formed and 
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the edge section a mold from it having been made to consider rather than the mold of this another side where 
this edge section is pressed as the elevated temperature For example, also when the mold with which the 
edge section was formed is hard under ordinary temperature, it can make deformation produce positively to 
the edge section rather than the mold of another side, and so, the selection degree of freedom about the 
molding material of a female mold and a male etc. may be secured advantageously. 

[0014] In addition, in the manufacture approach of following this invention, the edge section is formed, and 
it is realizable [ technique / especially the technique for making a mold into an elevated temperature rather 
than the mold of another side is not limited, and ] by cooling the mold of another side etc. while heating one 
[ this ] mold, cooling the mold of another side or heating one mold. 

[0015] there — setting — the second mode of this invention said first voice ~ it is the manufacture 
approach of the ophthalmic lens applied like, and is characterized by carrying out mold doubling to the mold 
of this another side in the state of an elevated temperature until while said edge section was formed among 
said female mold and said male results [ from the completion of shaping ] one [ this ] mold in ordinary 
temperature by fabricating a mold later than the mold of another side. From the ability of one mold to be 
made into an elevated-temperature condition using the elevated-temperature condition for resin shaping of a 
mold, if the manufacture approach of such this mode is followed It compares, when enabling a special 
heating means to make the whole mold into an elevated-temperature condition Mr. abbreviation 1 in 
addition to not being necessarily required, for example, heating the mold which fabricated beforehand and 
was stocked with a certain heating means and considering as an elevated-temperature condition. While 
temperature management is easy, problems, such as mold deformation resulting from the internal stress for 
elevated-temperature-ization, may also be avoided advantageously. 

[0016] Moreover, the third mode of this invention is set to the manufacture approach of the ophthalmic lens 
concerning said first or second mode. Among said female mold and said male, said edge section precedes 
while having been formed and carrying out mold doubling of the mold to the mold of another side where 
this edge section is pressed, and cools said polymerization nature monomer from ordinary temperature. By 
making this polymerization nature monomer supply and contact the mold of this another side, it is 
characterized by having formed while and this edge section making the mold of this another side low 
temperature rather than a mold, if the manufacture approach of such this mode is followed, the special 
heating means against a die is not necessarily required — in addition, it becomes possible to cool efficiently 
the cavity forming face the edge section is made to press in the mold of another side by contact of the cooled 
polymerization nature monomer. In order to be stabilized and for preservation etc. to carry out a 
polymerization nature monomer especially, when it is necessary to maintain in the low-temperature 
condition, the temperature gradient can be efficiently set as sex both molds, using effectively the 
temperature of the polymerization nature monomer saved in the state of low temperature. 
[0017] furthermore, which [ the first of this invention like **** thru/or / third ] voice — in the manufacture 
approach of the ophthalmic lens applied like, while especially the concrete configuration of the edge section 
formed in one mold prevents irregular deformation of a buckling etc. although not limited In order to be 
stabilized and to obtain the thrust to the mold of another side advantageous, it is formed in extent with which 
the deformation of crookedness of the base itself, a curve, etc. which forms the edge section is prevented 
with a predetermined thick dimension of the press to the mold of another side. And it is desirable for the tip 
of the edge section to be pressed by the mold of another side in the condition near line contact so that the 
adhesion in the press part to the mold of another side of the edge section may be stabilized and may be 
secured. For example, whenever [ point-angle ] more specifically has the uniform-section configuration of 
acute Yamagata made into 45 - 1 20 degrees as this edge section, it is projected and formed from the 
periphery edge of the cavity forming face of a male or a female mold, and the thing of the configuration 
prolonged succeeding a hoop direction is adopted suitably. 

[0018] there — setting — the fourth mode of this invention ~ which [ said first thru/or / third ] voice — it is 
the manufacture approach of the ophthalmic lens applied like, and is characterized by really forming the 
shoulder which spreads and projects in the direction of a **** right angle, and forming said edge section by 
making it the periphery edge of this shoulder crooked at an abbreviation right angle in the periphery part of 
the abbreviation spherical shaping side of said male, in addition, which [ said first thru/or / third ] voice — in 
the manufacture approach of the ophthalmic lens applied like, while facing adopting the die with which the 
edge section was formed in the female mold and starting slightly the periphery edge of the abbreviation 
spherical shaping side of said female mold to an inner circumference side, for example, it is desirable to 
form said edge section by [ the / it rose ] projecting and making it a point crooked toward the method of the 
outside of the direction of an axial right angle. In the male or the female mold, by adopting the structure of 
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such the edge section, the edge section is made to be able to stabilize and deform into a predetermined 
configuration by the press to the mold of another side for mold doubling, and the shaping cavity made into 
the purpose can be formed much more advantageous in the state of sealing. 

[0019] In the manufacture approach of the ophthalmic lens applied like moreover, which [ the first of this 
invention like **** thru/or / third ] voice ~ In not limiting especially the class of thermoplastics which is the 
molding material of a female mold and a male and carrying out a polymerization with a beam of light 
besides to heat, a lens ingredient, etc. resistance, it takes light transmission nature etc. into consideration. It 
will be selected so that suitable deformation may be made to arise to the edge section at the time of mold 
doubling. For example, polypropylene (PP), polyethylene (PE), polyethylene terephthalate (PET), 
Polystyrene (PS), a polycarbonate (PC), a vinyl chloride (PVC), a polyamide (PA), polyacetal (POM), a 
fluororesin, etc. may be adopted suitably. 

[0020] there — setting — the fifth mode of this invention — which [ said first thru/or / fourth ] voice ~ it is 
the manufacture approach of the ophthalmic lens applied like, and the quality of the material of said female 
mold and said male is changed mutually, and it is characterized by having formed while and said edge 
section making Young's modulus of a mold smaller than the Young's modulus of the mold of another side. 
In such this mode, even if it does not set up so greatly the relative temperature gradient between sex both 
molds, it becomes possible to generate deformation of the edge section for mold doubling advantageously. 
In addition, the Young's modulus of the material which forms sex both molds has the desirable thing of sex 
both the molds in which mold doubling was carried out by the polymerization shrinkage force done on the 
occasion of the polymerization of the mold closure force done on the occasion of mold doubling, or a 
polymerization nature monomer set up in consideration of the member thickness of a mold, a configuration, 
structure, etc. so that deformation may not be especially done to the shaping side of an optical part. 
[0021] Moreover, it is possible for it to be possible, and to make the degree of hardness of the edge section 
smaller than the formation part of a shaping cavity, and for the deformation for mold doubling to be 
stabilized, and to make it also change a degree of hardness or Young's modulus partially in a female mold or 
a male and made to be generated, while enlarging the degree of hardness of the formation part of a shaping 
cavity and raising the shaping precision of the optical part in an ophthalmic lens in the mold equipped with 
especially the edge section. In addition, a formation ingredient is changed for example, on a partial target, 
and also changing the degree of hardness and Young's modulus of a mold partially may be realized by the 
partial reforming actuation using an exposure, a chemical treatment, etc. of an electromagnetic wave etc. 
[0022] moreover, the sixth mode of this invention — which [ said first thru/or / fifth ] voice — it is the 
manufacture approach of the ophthalmic lens applied like, and is characterized by doing the mold closure 
load of the direction of mold doubling among these sex both molds on the occasion of mold doubling of said 
male and said female mold. Thus, by doing a mold closure load, the thrust to the mold of the relative mold 
doubling location of sex both molds and another side of the edge section of one mold can be set up in a 
higher precision, and it becomes possible to be stabilized more and to set up the configuration of the edge 
section, and the configuration of a shaping cavity with high precision by it. In addition, in order to be 
stabilized and for the magnitude of the mold closure load done in the direction of mold doubling between 
sex both molds (shaft orientations) to carry out press deformation of the edge section although it is not set 
up suitably and limited so that [ the edge section ] it may be made to deform in consideration of the quality 
of the material of the mold of a sex, the configuration of the edge section, etc. by the target configuration, 
generally it will be set up within the limits of 1-300N. 

[0023] In addition, it sets to this invention approach indicated by said first thru/or sixth mode. It is 
stabilized, make the ophthalmic lens which is mold goods fix to the shaping side of either mold of a female 
mold and a male on the occasion of the mold aperture after the polymerization of a polymerization nature 
monomer, and it aims at enabling it to release mold goods from mold easily etc. It may be made to perform 
surface treatment by RF glow discharge, corona discharge, UV irradiation, the atmospheric pressure plasma, 
etc. before mold doubling to the cavity forming face of sex one mold or both molds. 
[0024] Moreover, by the cavity forming face of the mold of another side carrying out [ the edge section 
formed in one mold on the occasion of mold doubling like the above-mentioned ] press deformation, and 
remolding it in this invention approach Since the dimensional accuracy of the edge section improves, the 
precision prescribe about a configuration, a dimension, etc. of the edge section in a die may be mitigated. 
So, for example, a degree of freedom is greatly secured about the shaping metal mold structure metallurgy 
mold precision of the mold of the direction which has the edge section etc., and improvement in the 
manufacture nature of a mold which has the edge section may also be achieved. 

[0025] In this invention approach by which the seventh mode of this invention was indicated by the sixth 
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any [ said first thru/or ] they are in there It is characterized by adopting that in which said edge section 
carried out resin shaping using the shaping metal mold which while was formed and was formed in the 
formation part of this edge section as a mold combining two or more assembled dies in which you are made 
for a parting plane to be located among said female mold and said male. By adopting the shaping metal 
mold according to such this mode, it becomes possible to have an acute configuration and to fabricate the 
edge section easily. In addition, even when some poor shaping, such as weld flash, is generated to the edge 
section by being made for a parting plane to be located, the bad influence which it finally has on a mold- 
goods slack ophthalmic lens may be mitigated or avoided as much as possible by the remolding 
accompanying the press to the mold of another side of the edge section for mold doubling. 
[0026] 

[Embodiment of the Invention] Hereafter, in order to clarify this invention still more concretely, the 
operation gestalt of this invention is explained to a detail, referring to a drawing. 

[0027] First, the contact lens die 10 as first operation gestalt of this invention is shown in drawin g 1 . This 
contact lens die 10 is constituted by the female mold 12 and the male 14, and forms the shaping cavity 16 of 
a contact lens between the mold mating faces of these sex both the molds 12 and 14 by carrying out mold 
doubling of these female molds 12 and the male 14 of each other. 

[0028] The female mold 12 and the male 14 are formed more in the detail in the ingredient and the 
configuration of having sufficient rigidity being able to keep the configuration of the shaping cavity 16 
constant on the occasion of shaping, with this operation gestalt, sex both the molds 12 and 14 form each 
with a thermoplastics ingredient especially ~ having — **** — for example, polypropylene (PP) , 
Polyethylene (PE), Polyethylene terephthalate (PET), Polystyrene (PS), Polycarbonate (PC) Vinyl chloride 
(PVC), Nylon (PA), Polyacetal (POM), Synthetic resin, such as a fluororesin, is suitably adopted as a 
molding material. In addition, an ingredient which both the molds 12 and 14 may adopt the same ingredient, 
or is mutually different may be adopted as a female mold 12 and a male 14. 

[0029] And for the female mold 12 formed as mold goods of synthetic resin in this way, the central part 18 
is shaft-orientations one side, (lower part in drawing 1 ) It goes and considers as the projecting spherical 
shell configuration. It ** and the concave die- forming side 20 corresponding to the front curve of an 
ophthalmic lens made into the purpose is formed of the concave side front face of this central part 18. 
[0030] Moreover, the barrel wall section 22 as an outside fitting wall is really formed in the periphery edge 
of the central part 18 toward the center-of-curvature side, i.e., inside of drawing JL , top of the concave die- 
forming side 20. While the part covering the predetermined die length by which the inner skin of this barrel 
wall section 22 starts from the periphery edge of the concave die-forming side 20 to shaft orientations is 
made into the fitting inner skin 24 of a cylindrical shape inner skin configuration, the fitting slideway 26 of 
the shape of a taper cartridge extended toward an opening side with the fixed cone angle of the fitting inner 
skin 24 is further formed in the opening side. 

[003 1] Furthermore, the flange 28 of a circular ring plate configuration is really formed in the opening edge 
section of the barrel wall section 22 again. This flange 28 is in the condition which projects toward the 
method of the outside of the direction of an axial right angle, and it can determine easily the direction of a 
medial axis and horizontal direction in the concave die- forming side 20 of the central part 18 while it is 
continuously continued and formed in the perimeter of a hoop direction and the rigidity of the barrel wall 
section 22 and the whole central part 18 is improving by this flange 28. In addition, in the female mold 12, 
in consideration of the quality of the material etc., the thick dimension is set up so that the concave die- 
forming side 20 can demonstrate sufficient deformation resistance force to the external force done on the 
occasion of mold doubling etc. at least. Moreover, in order to be stabilized and to obtain the contact lens 
which can demonstrate the target optical property, it is desirable to stop the rate of change of the radius of 
curvature set as the concave die-forming side 20 between the initial state in front of mold doubling and the 
mold closure condition in a predetermined load within 1%. 

[0032] For the male 14 used as the mold goods of synthetic resin like the female mold 12 on the other hand, 
the central part 30 is shaft-orientations one side, (lower part in drawing 1 ) It goes and considers as the 
projecting spherical shell configuration. And the convex die-forming side 32 corresponding to the base 
curve of the ophthalmic lens made into the purpose is formed of the convex side front face of this central 
part 30. 

[0033] Moreover, the barrel wall section 34 as an inside fitting wall is really formed in the periphery edge of 
the central part 30 toward the center-of-curvature side, i.e., inside of drawing 1 , top of the convex die- 
forming side 32. Let the part covering the predetermined die length which starts from the lower limit section 
to shaft orientations be the fitting peripheral face 36 of a cylindrical shape peripheral face configuration at 
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the peripheral face of this barrel wall section 34. Furthermore, the flange 38 of a circular ring plate 
configuration is really formed in the opening edge section side of the barrel wall section 34 again. This 
flange 38 is in the condition which projects toward the method of the outside of the direction of an axial 
right angle, and it can determine easily the direction of a medial axis and horizontal direction in the convex 
die-forming side 32 of the central part 30 while it is continuously continued and formed in the perimeter of a 
hoop direction and the rigidity of the barrel wall section 34 and the whole central part 30 is improving by 
this flange 38. In addition, also in the male 14, like the female mold 12, in consideration of the quality of the 
material etc., the thick dimension of each part is set up so that the convex die- forming side 32 may not 
deform on the occasion of mold doubling. Moreover, in order to be stabilized and to obtain the contact lens 
which can demonstrate the target optical property, it is desirable to stop the rate of change of the radius of 
curvature set as the convex die-forming side 32 between the initial state in front of mold doubling and the 
mold closure condition in a predetermined load within 1%. 

[0034] Furthermore, the central part 30 of a male 14 is made somewhat smaller than the central part 18 of a 
female mold 12, and only the specified quantity is small set up again rather than the inside diameter of the 
fitting inner skin [ in / in the outer-diameter dimension of the fitting peripheral face 36 in the barrel wall 
section 34 of a male 14 / the barrel wall section 22 of a female mold 12 ] 24. Thereby, mold doubling of sex 
both the molds 12 and 14 of each other is carried out to the barrel wall section 22 of a female mold 12 by 
inserting in the barrel wall section 34 of a male 14 from opening of this barrel wall section 22. 
[0035] furthermore, the abbreviation for the circular ring configuration in which the periphery edge of the 
convex die-forming side 32 spreads toward the method of the outside of the direction of an axial right angle 
as the male 14 is shown in drawing 2 - while considering as the flat level difference-like side 42, the 
periphery edge section of this level difference-like side 42 is connected [ right angle / abbreviation ] to the 
lower limit section peripheral face of the barrel wall section 34. thereby — the periphery edge of the convex 
die- forming side 32 — the level difference-like side 42 and the connection part of the barrel wall section 34 - 
- abbreviation — the perimeter of a hoop direction is covered with the cross-section configuration of the 
shape of acute [ right-angled ], and it considers as the edge section 44 of the circular ring configuration 
prolonged continuously. In short, it has an angle-section configuration, and the edge section 44 which 
projects on the convex die-forming side 32 covers the perimeter, and is really continuously formed in the 
periphery edge of the convex die-forming side 32. Here, in order to show the configuration of this edge 
section 44 still more concretely, the photograph which photoed the edge section 44 with the scanning 
electron microscope (SEM) to drawi ng 3 is carried. It is the edge section which is drawn in white especially 
in the photograph by the line of the shape of a thin string applied to a right-hand side lower part from the 
upper part for a while from the center on the left-hand side of a photograph, and the edge section has 
become abbreviation straight line-like here. 

[0036] These female molds 12 and males 14 can be manufactured by the well-known resin fabricating 
method from the former, for example, are advantageously manufactured by injection molding etc. using the 
shaping metal mold which forms the shaping cavity which gives the appearance configuration of a female 
mold 12 or a male 14 made into the purpose. For example, the first metal mold 48 equipped with the 
concave cavity forming face 46 corresponding to the configurations of the convex die-forming side 32 of the 
central part 30, and the peripheral face of the barrel wall section 34 as the male 14 was shown in drawi_ng_4 , 
The second metal mold 52 equipped with the convex type cavity forming face 50 corresponding to the 
configurations of the inside of the central part 30 and the inner skin of the barrel wall section 34 is used. 
While carrying out mold closing of these firsts and the second metal mold 48 and 52 by shaft orientations 
and forming the shaping cavity 54 between the mold mating faces of both the metal mold 48 and 52 with 
suitable mold clamp equipment It will be fabricated by carrying out injection restoration of the melting resin 
ingredient through sprue or a runner 60, and carrying out cooling solidification with suitable injection 
equipment, to this shaping cavity 54. The target male 14 is obtained after this shaping by carrying out the 
mold aperture of the first and the second metal mold 48 and 52, and taking out mold goods. 
[0037] In there, the first metal mold 48 which fabricates a male 14 It considers as the block construction 
formed by combining mutually the bottom side assembled die 56 and the periphery assembled die 58 which 
were divided by the shaft-orientations interstitial segment fixed. While the shaping side of a concave 
globular form for fabricating the convex die- forming side 32 with the bottom side assembled die 56 is 
formed, the shaping side of the cartridge for fabricating the barrel wall section 34 with the periphery 
assembled die 58 is formed. And the parting plane of these bottoms side assembled die 56 and the periphery 
assembled die 58 is made to be located by the protrusion crowning of the edge section 44 of a male 14. 
Thus, it becomes possible by forming the shaping side of the protrusion crowning of the edge section 44 by 
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comparison of two assembled dies 56 and 58 to form easily and advantageously the shaping side of the edge 
section 44 made into the acute configuration. 

[0038] And it is mold shaping about the ophthalmic lens made into the purpose using the contact lens die 10 
which consists of the female mold 12 and male 14 like ****. (polymerization) It faces carrying out. First, 
you make it support, where opening of the female mold 12 fabricated with injection molding etc. is carried 
out toward the vertical upper part, as shown in drawing 5 . The suitable polymerization nature monomer 62 
for winning popularity and obtaining the target ophthalmic lens formed of the concave die-forming side 20 
of the central part 1 8 to a dished field is supplied with a filling pipe 40. The amount of supply to the female 
mold 1 2 of this polymerization nature monomer 62 is set up so that it can be filled up with the shaping 
cavity 16 formed between the mold mating faces of a female mold 12 and a male 14. in addition, one sort of 
the compound which various kinds of well-known liquefied monomer constituents currently used as a raw 
material of a soft contact lens or a hard lens may be suitably adopted as this polymerization nature monomer 
62, for example, is generally used from the former and in which a radical polymerization is possible, or two 
sorts or more should blend — even if it consists of macromere besides and and prepolymers, it does not 
interfere at all. [ ** / so-called ] Moreover, additives, such as a photopolymerization initiator, a suitable 
cross linking agent, and a polymerization initiator, for example, a thermal polymerization initiator, etc. and a 
sensitizer, are blended with such a compound if needed, and it considers as a liquefied monomer constituent. 

[0039] Then, a male 14 is piled up from the vertical upper part to a female mold 12 under the condition 
which made those medial axes in agreement as shown in drawing 6 . By inserting the barrel wall section 34 
of a male 14 in shaft orientations along with the fitting slideway 26 of a female mold 12, and exerting the 
mold closure load (mold doubling force) of predetermined magnitude on shaft orientations between a female 
mold 12 and a male 14 further, as sex both these types 12 and 14 of superposition piles up the convex die- 
forming side 32 of a male 14 to the concave die-forming side 20 of a female mold 12, it performs it. 
[0040] In here, mold doubling of this male 14 is carried out as an elevated-temperature condition rather than 
a female mold 12. Especially, with this operation gestalt, injection molding of the male 14 is carried out 
later than a female mold 12, the male 14 in the condition of not being completely cooled from the elevated- 
temperature condition of the shaping resin material after making it releasing from mold from metal mold 48 
and 52 on the occasion of injection molding to the room temperature is adopted, and mold doubling is 
carried out to a female mold 12. In addition, a female mold 12 can adopt what cooling has completed to a 
room temperature completely. 

[0041] Thus, by adopting the male 14 of an elevated-temperature condition and carrying out mold doubling 
to a female mold 12 Will consider as an easy condition, mold doubling of a male 14 and the female mold 12 
will be carried out, and, so, eye a mold clamp of mold doubling or after that is faced, the degree of hardness 
of the male 14 formed with the thermoplastics ingredient — small — deformation - While the configuration 
where the edge section 44 of a male 14 met the concave die-forming side 20 of a female mold 12 easily and 
promptly by pressing the edge section 44 of the male 14 made into the acute configuration to the concave 
die-forming side 20 of a female mold 1 2 is made to deform It is made to contact in the close condition to the 
concave die-forming side 20 of this female mold 12. Especially the edge section 44 of a male 14 under the 
condition made into the low degree of hardness rather than the concave die- forming side 20 of a female 
mold 12 Since mold doubling of sex both the molds 12 and 14 is carried out, the dimensional accuracy of 
the concave die-forming side 20 in a female mold 12 in the condition [ having fully secured ] It becomes 
possible to make near [ edge section 44 ] the male 14 which forms the periphery end face of the shaping 
cavity 16 transform advantageously, and to make it deform smoothly so that the concave die-forming side 
20 may be met. 

[0042] And it is drawing 6 by carrying out mold doubling of sex both the molds 12 and 14, The shaping 
cavity 16 by which the polymerization nature monomer 62 was filled up with and sealed will be formed, 
both the molds 12 of a female mold 12 and a male 14 and 14 are held in the mold doubling condition, and 
polymerization of the polymerization nature monomer 62 is performed as shown in drawin g 7 . In addition, 
you may make it do the predetermined mold doubling force between sex both the molds 12 and 14 on the 
occasion of this polymerization. 

[0043] In addition, although it is possible to carry out the thermal polymerization of the polymerization 
nature monomer 62 by blending a thermal polymerization initiator etc., in order to avoid the thermal effect 
of sex both the molds 12 and 14 or the polymerization nature monomer 62, in this operation gestalt, the 
thing of photopolymerization by the UV irradiation using photopolymerization initiation material is adopted 
suitably. In addition, when adopting the monomer of photopolymerization nature, such as ultraviolet rays, 
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sex both the molds 12 and 14 are formed with the ingredient of beam-of-light permeability. 
[0044] Thus, the ophthalmic lens of the configuration made into the purpose corresponding to the 
configuration of the shaping cavity 16 will be formed by carrying out polymerization of the polymerization 
nature monomer 62 by the shaping cavity 16. And the manufacture of an ophthalmic lens made into the 
purpose is ended by carrying out the mold aperture of sex both the molds 12 and 14, and releasing the 
formed ophthalmic lens from mold. 

[0045] In addition, since the mold of the direction to which a contact lens is made to adhere on the occasion 
of the mold aperture of sex both the molds 12 and 14 is specified, it is RF glow discharge at least to one side 
of either a female mold 12 or the male 14 and both cavity forming faces, i.e., the concave die-forming side 
20 and the convex die- forming side 32 Corona discharge UV irradiation, It is desirable to perform well- 
known processing of the atmospheric pressure plasma etc. 

[0046] if the manufacture approach of the ophthalmic lens like **** is followed, on the occasion of mold 
doubling of sex both the molds 12 and 14, the edge section 44 fixed to the male 14 will lower a degree of 
hardness by elevated-temperature-ization - having — deformation - under the condition made easy By 
being pushed against the concave die-forming side 20 of a female mold 12, being made to deform positively 
or compulsorily, and making this edge section 44 deform along the concave die-forming side 20 While 
being stabilized and realizing the sealing condition of the shaping cavity 16 highly, the shaping side of the 
periphery edge in the shaping cavity 16 formed of the edge section 44 will be stabilized with a smooth 
configuration, and may be formed. Here, in order to show concretely the configuration of the edge section 
you were made to transform, the photograph which photoed this edge section with the scanning electron 
microscope (SEM) to drawing 8 is carried, drawi ng 3 — the same — the center on the left-hand side of a 
photograph a few — the thin line which lasts to the way of the lower right from the upper place — the edge 
section - being shown —**** — before deformation ( drawin g 3 ) comparing — the edge section — after 
deformation ( drawin g 8 ) Setting, deforming and considering as the shape of smooth surface type is 
admitted. 

[0047] Consequently, it becomes possible to carry out mold shaping of the target contact lens 
advantageously with the highly precise configuration in the optical part of the center of a lens, and the 
configuration of the periphery edge which was smooth and was stabilized. 

[0048] Set here and a temperature setup of sex both the molds 12 and 14 at the time of mold doubling It is 
what is suitably determined in consideration of the quality of the material of a die or the polymerization 
nature monomer 62 or the polymerization method adopted, a temperature setup at the time of polymerization 
termination, etc. Although not limited especially, in aiming more than at rate:of excellent article85%, 
generally When it is desirable to make the degree-of-hardness (Rockwell hardness) difference at the time of 
mold doubling in sex both the molds 12 and 14 or more into 20, for example, it manufactures sex both the 
molds 12 and 14 with polypropylene While making a female mold 12 into a room temperature (20- 
degreeC), it is desirable to carry out mold doubling of the male 14 in the state of the elevated temperature 
more than 35-degreeC more preferably more than 30-degreeC. 

[0049] Moreover, in this operation gestalt, since the male 14 in the elevated-temperature condition after 
shaping by the predetermined resin ingredient is adopted and mold doubling is made to be carried out, while 
not carrying out afterbaking of the male 14 and special heating apparatus's being unnecessary, as compared 
with the case where afterbaking is carried out, the time amount for heating becomes unnecessary, and 
improvement in the molding cycle of a contact lens may be achieved. 

[0050] As mentioned above, although the operation gestalt of this invention has been explained in full detail, 
this is instantiation to the last and this invention is not restrictively interpreted at all by the concrete 
publication in this operation gestalt. 

[0051] For example, in consideration of the structure of the shaping system containing the configuration of 
ophthalmic lenses, such as a contact lens which it is going to manufacture, the transport device of a die, 
mold closure equipment, etc., the design change of the shaping side in sex both molds and the concrete 
configurations, such as a fitting part, is carried out suitably. 

[0052] specifically, sex both the molds 12, the shaping side 20 in 14, and the configuration of 32 are 
spherical in consideration of the configuration of the ophthalmic lens made into the purpose — or un- 
spherical s (ellipsoid etc.) ** — it may be carried out. 

[0053] Furthermore, although the edge section 44 was formed in the periphery edge section of the convex 
die-forming side 32 of a male 14 with said operation gestalt, it is also possible to form this edge section in 
the location which only the specified quantity left to the inner circumference side rather than the periphery 
edge section of the convex die-forming side 32. 
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[0054] Moreover, it is not limited to the thing of said operation gestalt, and the concrete configuration of the 
edge section can also adopt the edge section of the abbreviation triangular cross-section configuration which 
projects in predetermined height in shaft orientations toward the concave die-forming side 20 of a female 
mold 12 from this convex die-forming side 32 etc. at the periphery edge of the convex die-forming side 32, 
without establishing the level difference-like side 42 which spreads in the direction of an axial right angle 
like said operation gestalt. 

[0055] Furthermore, although the edge section 44 was formed in the periphery edge of the convex die- 
forming side 32 of a male 14 with said operation gestalt, it is also possible to project on the concave die- 
forming side 20 of a female mold 12, and to adopt the edge section of the structure you are made to press on 
the occasion of mold doubling by the convex die-forming side 32 of a male 14 again. In addition, when 
really forming the edge section in a female mold 12, on the occasion of mold doubling, the edge section of a 
female mold 12 will be set as a low degree of hardness rather than the convex die- forming side 32 of a male 
14, a female mold 12 being used as an elevated-temperature condition. 

[0056] Moreover, although deformation of the concave die- forming side 20 of the female mold 12 the edge 
section 44 is made to contact on the occasion of mold doubling was disregarded substantially and said 
operation gestalt explained In the concave die-forming side 20 the edge section 44 is made to contact, even 
when it is just going to be permitted that deformation of extent smaller than the edge section 44 is made to 
arise and such deformation occurs, the effectiveness of this invention like **** may be demonstrated 
effectively. 

[0057] In addition, although said operation gestalt explained one example at the time of applying this 
invention to manufacture of a contact lens, it cannot be overemphasized that this invention can apply all 
similarly on the occasion of manufacture of various kinds of ophthalmic lenses, such as an intraocular 
implant. 

[0058] In addition, although listing is not carried out one by one, unless this invention may be carried out in 
the mode which added modification which becomes various based on this contractor's knowledge, 
correction, amelioration, etc. and such an embodiment deviates from the meaning of this invention, it cannot 
be overemphasized that it is that by which all are contained within the limits of this invention. 



[Effect of the Invention] If this invention approach is followed so that clearly from above-mentioned 
explanation, when the edge section which protruded on the periphery edge of the cavity forming face of one 
of molds will be pressed by the cavity forming face of another side on the occasion of mold doubling of sex 
both molds You are made to deform easily and positively, and since the periphery edge of a shaping cavity 
is stabilized in a smooth configuration and may be sealed by it, it becomes possible to be stabilized and to 
carry out mold shaping of the ophthalmic lens of the configuration made into the purpose. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing _3] 
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[ Drawin g 4] 
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^^n^citc^orx^^cc^or^'u^cD^cD 

gtf^hi*ec|gLT©x? 

7^M«llifi$n»-5 C <L i ft -6. 
[0 0 2 6] 

[0 0 2 7 ] 5fe-T, SI 1 Ktt, *^©*-<Dj|JBg« 
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tmi 4&£~>xmf& t ztixi5*). ztihmmi ztm 

[0 0 2 8 ] <fc »5»»I(Ctt, Ifig^ 1 2 *5<fcMI£! 1 4 

%%^c%^tm^mr^mAt^x^^tix^ 

Z>. »cc*SBSJ&figrtt. «P!3n 2, l 4#. H*i 

10 ^'j^Pb'i/> (PP) , #<;x?-u> (pe) f 
x^u>-ru?£u- h (PET) , (p 

s) , h (PC) , *ffctrxji/ (pv 

C) , ^^D> (PA) , tfyT-fe*-^ (POM) , 

tiz> 0 mm i 2 <l*im i 4 mm 1 2 , 1 4 

[0 0 2 9 ]^UT, c<D&^ic^®mm<Dm>&tL 
20 (HitoT*) wftfr^xmmrzmmmtz 

[0 0 3 0 ] 1 8 ©^m«6C«, MM 

mm 2 0 fip-^s 1 *<D±«tcr&i^o 

^>o C<Dt^H3!$2 2CDrti^l®«, EIM^M2 0<D^ 

ffimftmmj&fc<Dm<&ftmm 2 4 <t $ ^ i s cc , 
xmum\^^^xwm^^-^m^(Dm^mm 
[0031] Mtc^/c, mm^2 2<Dmn^mmat. 

5P2 8CCj:or, «SaJ2 2i**SB»l 8<0^#©PB 

tt^raj±snrc^i*«:, 1 8 ommmw 

2 0 ecfeW5i*i,c**ifii^*¥*iPi«:Sacc»5i-r-s c 

i*>Bnsiflt^ffi2 0^, M^*>^cc^ur 
s« 3 n s n^? cc» or+»fe mmtntf z&Mumh 

[0032] -if. mm 1 2 ^nstc^fiEwno^A 



C6) 
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[003 3] £/c. <W^P#3 OcDW^ff^K^ £^ 

mm3 2 (D&mtp^m. w*>m i tp<D±micfo&-ox 
tux (ommm 3 4 #m*»j5S snr^s. 

CCDf^liSP3 4©tt®ffiK:U:, TS»Jfr6lfcfrfaCC:ifc 
»jaffi3 6i3tirc»S. MCC^/c. 1MIS&3 4(DB!P 10 

mummcc « . pmsmvw>m& 3 8 

*>3&>-5»aJ3 8CCj:^r, |gfgaS3 4£*fftg|5# 

3 0 <0±&<DMm*fa± $tlXi>*>tP$C % ip&mt 3 

Ml 4<Ctol>T& % ifllMl 2 M^fottK:J&0 

tcibta*. m&ti&mvmmimtmjmmxommm 

[0 0 3 4] H*C£/c, 6£M1 4O*AS^3 0». dK 

HSU 4 0(SM»3 4 6C*J^SR^HH3 6<Dfl«^ 
«M1 2<30tfflfiW2 2CC*s^6«^rtSffi2 4<D 

ftil 2(0^113152 2K*t0T. ttffifiaS2 2 

<Dfflnm&*>mMi 4omm^3 4^m>^t>Mhti^ 

citCctor, flBftMMi 2, i 43&ssi»cc3a^to-(*3 

[0 0 3 5 ] 2htc s 8IM14W, 02CC^3*lTC>6 
J: 3 tc. flMil 3 2 ©^«»3&s»ieft #Ifij^*CC 

fa&^x&&zwm&tR<Dm L mtj;mmm4 2tzti 

4 2 £filfi£2P3 40«tt*tt**> raft&Sfc*H*©Kffi 

fl^*(Dxy^aJ4 4t3tirc»s. g*r&tc, OSSteSJg 

ffi3 2<DW^SWCtt, OSMtJB®3 2±6C^ffl-r-5x 

it- {^/&2*arc>&cDr&£ 0 cct. $rt>&x? 

> ; gM4CD^^?6tC^ : ^CC^-r/c^CC, S3CC, 
x*^»4 4£j£StS^»»« (S EM) «l/c 
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tlXl,>Z>i><D&x y isUXlh 0. CC Tiix ? ^SS«B8 
[0 0 3 6 ] Cfl^OlfigMl 2*S<fcO*aSl 4tt, !(£* 

^64y5n©«flSflg^ffitc <fc o r tag* z> c t &viffix $> 
*k MA&mmt-rzmmi 2^1 toftmxRz 
*zzmz*+v7 4zm&-t2>jm£M*:m^x, m 
Uf8&mtc*~>xmmic9m2tiz. mz.it. imi 4 

f*. H4{C7nStiri^<fc5CC, **SB»3 OOi^fiS 
»ffi3 2 <b«SW3 4©^Hffi<0^«C»jSUfe|!fl^© 
l^f «I4 6 ^li/cI-CDM4 8 i , tWfe 

+ t'f Y ff^ffi 5 0 *ffiZtcm~<Di&M 5 2 £ 

§24 8, $2&W3foXMmCLXm£M4 8, 5 2 CD 
^*>-Sffirai6cfl9B* + ^^Y 5 4^MT^<!:^ t 

coim* + v?4 5 4cc*tor, jaa&itttsawcj: 

&9 , *p*>*0Bg«, ^-R^-(DM4 8 , 5 2 £ 

mmi 4*s*j:^(c3ti-5. 

[0 03 7 ] -£C«Ctel»T. ill4Mff;t^-0 

5 6 JC<t:oti2iMBl3 2 £l8^afca&©Dn«i»t£ 
OSa5BB3&«»iR3tirc^i*«:, *f E#«S0 5 8 <fc 
oT^MSi53 4 *flt»-rSfc«>©jB^<DSEJgffi^jffi$ 
nri^o fit, *4i6K»J^«S»5 6<!:^^«^ 
5 8 (D^fU®^, II140X * ^4 4 (D^mH^tC 

6, 5 8<Dm$£t>#lC£^Xx.y>>^4 4<Dmmm^ 

^$B4 4(7)^®^^atCE.oWf»KCff^-r^>C £#pj 

[0 0 3 8 ] fit, ±i^c0^P#llMl 2 iiMU^ 

^r. ms^tx*)^ mmmmtc£-ox&LBLtc 

i 8OPfl^fiSBffi2 0«:j:or^jER 
r«*&-T*. COS^tt^y^-6 2(DllMl 2-v(D^ 

i&a^. ikmi 2tmm\ 4<Dm^t>^mm(>cmfS,^ti 

ffl $ tit i>z>Q;to(o&m<Dm£<D*s ^-mimifixm 
icmmztimzc ££%*). m*.&* hkcc, 
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[0 03 9] BI6K:^3tlTL^<fc^CC. (HI® 

/cttJBTrlSfllLi^^^fiia^ti:*. cofitttPHBl 
2, 1 4©mta^t)-&W. iBISSl 2©«te*rtffi2 6«: 

si 4©racc»*ioi{cR«-rctccj:or, flt§3i2© 
wmmm 2 0 cc*t l ni 1 4 ©gsm^m 3 2 *m 

[0 04 0] ctccfcivr, frfrzmmi 4ti. 

mmffi&tcmLx£M4 8 , 52*6^1^8© 
tti»tt»«c*&affl 1 4%»fflur. mm\ 2icm^ 

thT6 0 fcfc. H1H2W:, ^£CcMS£r««P#5S7 
[ 0 0 4 1 ] C <D<fc 5 «HSMttS80*tSt 1 4 *Sffl ur 

■ffi 1 2 cc^^^-r z>c ice j: 0 % f» pjaitt»ii8t*» 
ccd: o rM^ tifctts 1 4 ©wB»*/j\3 < seesaw 

tt%:2><DX'$>*) % *titk> m&t>i**Z<0'&<DW!t&> 
CC^Or, *«^K<b3n/taiSai 4<Dx^SP4 4# 

am 1 2 cd caauK^n 2 0 &c*t u r ee $ n * c t cc £ 
mm 1 2 ©kisuhisbb 2 0 tc&o u&*> 

tiZt&lc. &mSLl 2<DWMf&Bm2 0lcttLX®m 

x 9 J/SR4 4 tt. «S12 ©caS«B&® 2 0 <£0 fc&ii 
Si Sti^tWTr, ilttMSS 12, 14 HfiMttHZ 

tizttfrb, mm i 2 tfCtov zwMfimm 2 0 o-tm 

WWc^£ifr v msjs6»®2 0te»5<fc5K:?it6J&> 
m^tt* ^-7-62 tfi^m s sbb s n/cflt»* * t: 

1 6?!)«5n^C(i:iJi0 k fttSSl 2 £StMl 4 

cdi^mi 2 , i 4*m&t>-&tmitmnLx> mim* 

^urit iWi 2 , l 4B«c»f5e©ffl^t>-&*t 
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[0043] ffi^tt* /7-6 2 »(ttfi^nKffJ 

ttitWSSl 2. 1 4^M^£- : t^v~-6 2<DM 

ffi-r mrnmrn 12,14 iziammM&vtt 

[0 04 4] CCDjrMtOT, f&B* + XT4 1 6rl 
10 6tt*yv-6 2«rl^I«Ci«:j:ot t ^+ 

isisxmmztizc tttzz. fit, mtPfsi 
2, 1 4*gsga#or, »js£$ti/cKfflu>x*(its-r 

[0 04 5 ] 3^*>. ffliaiMMl 2. 1 4©IlitMU 

&fc#)CC v &m 1 2*5<J:M&M1 4<D— #lR<,>ttW;£© 
* + t'-r jgfiSffi, IP ^ % 20i CjMfiR^lD 

20 3 20^<i^-*^lt, WJiift^o-ttS, n 

[0 046] ±j*©fti*IRfflU>X©«fi*ffi«:fieiL 
52. Ittill 2, 1 4(Dl^t)^C^lt > mmi 4 

ccHssnfci^t>»4 4^ *?aibcc«fcorKK*T 
cf^nr»KSS<b$ti/c#WT'r % w§ai2<Dwmm 
jmz 0 tcWLttv htixmmmibm^mm^m^ 

2 0Cc?Gor^#o«>6n^c<tccj:0, ffi&* + v 

30 ?4 i6o^vm&i$micR'o&mLxmmztin2> 

tftfC, Xy^a54 4(Cj:oT?fM$tl/cJ5R^^trf* 

cc, ^sx^^aj^^Ess^aaa <sem> 

L±<Dt C 5frhftT<Dte*>(<Cfrl1X<DM^m^ v i> 

$P*^brfc«3, mm ®3) tctbur, x^*;g|j 
CH8) fcte^X^BLXmbfrteWmBW 

[0 04 8] cccc*5C^r, ^*>-ifa$cc*jw-2>iK4iM 
Ml 2, l 4<D«aKa9:5i«, RS^-^S^tt^^v-e 

2©»»*cittaflasti5**^rffi, a^»7«F©«K 

RSS^n^^^rii^C^^ — ^t Cv Mn°p^: 8 5%^ 
so ±*a«i-r6*B^«:tt, «MS12, I4fcfctt* 
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■r£c£#ai5L<. m^tmtmmi 2 , i4**'j 

7'Dfb>t'lM^ii^Wt dUffll 2£^& (2 0 
0 C) 1114^30- CW±, 

u < « 3 5 e c eUlOKjawBr s^fci* r sct^i 

[0 04 9 ] *IStt»»CfcC>Ttt. BfffiOWfll 

[0 0 5 0] kLL **IBOHtt»«6COCiT»a!LT 

[0051] mm*. w&miic*v&ti8Bm j p* 

wm^Mz*iz>b<ox$>z> 0 
[0052] ^<*wfctt. mmmm 12,14 

CCteWSjjBeil2 0 1 3 2©»ttttgftit4ffifflU> 
[0 0 5 3 ] £ friES8ft»3»-C«, 1 4toa 

mmmm3 2©wa»*3i5K:x ? ^su4 4*«^nt 

[ 0 0 5 4 ] £ fc, x ^ ^awo^ftWJ&K 4> . mFIBll^ 

Ci^<, Cfflidc»ffi3 2flWJBIIW(cfcC»r, ROSg 
MI3 2^6ftSl 2©iaSajS»ffi2 0CCfiI^or«i 
tffilfcBf r£ffiT**=ftKTOI^©x ? 

[0 0 5 5] HKl£ft:, MBH^flrti, 
aSWt^lffi 3 2 <D*Wa*»tex * 2x854 4 tfi&g&tiX 

fr-tiKP&LTit^l 4©fl«I3 2CCftEEttU&6 

*>\ HSU 2CCx^t/aj«rH*^ia-rS»^« % M^*> 

■e«cisst,-c «ii 2*5Ka«»i$iir. «tai4o 

OM^® 32J:06i«Sai2©x* ^9$©;&#fisaK 

rx >ySS4 4^Sti-L*^n-SlBflS!l 2<OT§M7K 
®2 0©^^HMW(C«iaL/rSiMOfc*5 % x*S/» 
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44^^ife6n^i!awii2 OKAjt^r. x^ 
[0057] ftn^r, 8frsei6i«?B»rtt, *«^*=i> 

10 {J. £-C&&l> 0 

[0058] ^-cDffe, —t&muutmifi* &&mx> 
mmmotomicm^xm*tez%zM. «ie. 

[0059] 

mmm<om&t>i*ict&isx % wn*>— 
30 iBKffiiara*. 

[H2] mitcw2ntcMm<Dmwzwfrox^?mwt 
ffimx$>& 0 

[13] Hicc^snwisaox5rsP»osEM (^s 
mm^mm) wnx$>z 0 

lias] miic7jkZHtcmmzmi<>tc*mMii&Kft 

^>^FU> XO-SBEDg ^r^TI^HJiar $> Z . 
[06]01 CC^3nfcS£JBM^ffl^fc*^*SCCfi£ 

[87] mGfcf*2titmm<om&£ittLxttmm 
ffimx$)Z> 0 

[^©^] 

10 3>^^hU>XgfS 
1 2 JBEM 
1 4 ill! 
50 1 6 ttf^ 
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